Summary. The These observations indicate that rDNA is present in both the fibrillar centre and the dense fibrillar layer which are always in association, and that transcription of the ribosomal cistrons essentially occurs in the dense fibrillar layer.
Summary. The localization, structure and activity of nucleolar organizers were studied In quail and mouse oocytes during prophase I of meiosis using electron microscopy and in situ hybridization with tritium labelled 18S and 28S RNA.
The newly synthesized nucleolus is constituted of a fibrillar centre surrounded by a layer of electron-opaque fibrils. DNP fibres with a diameter of about 50 A extend from the nucleolar organizer to the fibrillar centre and penetrate into the latter. At the onset of nucleolar synthesis, the position of the fibrillar centre coincides with that of the ribosomal cistrons revealed by in situ hydridization. Following brief incorporation of tritiated uridine, labelling grains are localized over the electron-opaque fibrillar layer adjacent to the fibrillar centre.
These observations indicate that rDNA is present in both the fibrillar centre and the dense fibrillar layer which are always in association, and that transcription of the ribosomal cistrons essentially occurs in the dense fibrillar layer.
In a previous study we showed that the oocytes of birds and mammals represent particularly interesting material for studying ribosomal cistrons (Stahl et al., 1975a) . In various species, de novo synthesis of nucleolar material occurs during one of the phases of meiotic prophase I. Accordingly, newly synthesized nucleoli _are formed during pachytene in the quail and the mouse Stahl, 1976,1978 ; (Luciani et al., 1977 Arlinghaus (1970) . Specific activity of the ribosomal RNA was 1.4 x 10 6 cpm/yg. Hybridization performed on slides was realized according to the technique described by Gall and Pardue (1969 (Hartung and Stahl, 1976) .
Data from electron microscopy studies in the quail nucleus show that newly synthesized nucleoli are formed during mid-and late pachytene. These data permit precise identification of the chromosomal structures involved in such nucleolar synthesis.
The nucleolus always appears at one extremity of a very short bivalent formed by the pairing of two microchromosomes. The other bivalent extremity is composed of centromeric heterochromatin. The latter is associated with the centromeric heterochromatin of other bivalents, thus constituting a chromocentre which is constantly in contact with the nuclear envelope ( fig. 1) .
In most cases, the distal end of the bivalent presents an enlargement composed of tightly packed chromatin fibres. Thin fibres which penetrate into the nucleolus can be seen emanating from the enlargement. The nucleolar region penetrated by these fibres invariably corresponds to the fibrillar centre described by Recher et al. (1969) fig. 2) .
At diplotene, the nucleotus progressively takes on a reticular appearance. Multiplication of the fibrillar centres, which are no longer peripherally situated, can be seen.
Incorporation of 3H-uridine was studied using high resolution autoradiography. Silver grains were almost always observed over the zone of electron-opaque fibrils surrounding the fibrillar centre ( fig. 3) .
In situ hybridization demonstrates that 4 bivalents contain the ribosomal cistrons. Following autoradiography, silver grains are observed over the euchromatic segment of certain microchromosomes in proximity to the centromeric heterochromatin ( fig. 4) (Mirre and Stahl, 1978) . This DNA contains ribosomal cistrons as evidenced by in situ hybridization.
The presence of DNA in the fibrillar centre of the nucleolus has been shown in various cell types : Ehrlich's tumor cells (Goessens, 1974 (Goessens, , 1976 , mouse fibroblasts and plant cells (Lafontaine and Lord, 1973; Lord et al., 1977) . It should be underlined that only in situ hybridization is capable of revealing the nature of the genes in such DNA.
In agreement with the conclusions of Goessens using different study material, our observations indicate that the fibrillar centre is the site of the nucleolar organizer.
It is interesting to note that the relations between the chromosomes and fibrillar centre observed in the present study are highly similar to those reported in plant meiocytes (Jordan and Luck, 1976) . It is probable that the chromatin fibres which penetrate into the fibrillar centre form loops by taking on a spatial configuration allowing rDNA transcription to occur. This configuration has already been proposed by Baker and Franchi (1967) in human oocyte chromosomes at diplotene. Kierszenbaum and Tres (1974) showed that spermatocyte bivalents in the mouse are of the « lampbrush » type with the fibres emanating from either side of the axial region forming lateral loops.
The transcription of rDNA in the fibrillar centre is still controversial (Recher et al., 1976) . Our studies using 3H-uridine 
